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A sysum for visudixmtion of d.ma from su~rcomputer
simulations has been develqud f= uw by wientiats xnd
en@necrs M b Ahssms Nmiorul &say. ~ XkJU#iC
vissmlizasionwkbrnck aslhesysmmlscxlk4 h~onul
indusuy standard wcnksmion (t Sun 3/160C), the NcWS
~ aysmm, and a videdgsaphks all-in C@ which is
m- by NcWS. Also involved is ~ k buffet asdul
tos4a-Mbltis cmychxnm! asdavidecl liskfranthefmlsm
buffer to the Sun wakslxtion. Cunputadon and pa hia

rr
doeuepcrfLUIld alshccnywl&r dmcal Crofof a

e s Clicm p~.
-e

ares8stUi~ xsdmst so&
Wa’kstadaluskmofx lb wdtih
skmiendstm conWwith @ka&msrunsdngona y tut
still seuin the convenience and flexibility of s morml
wmkstion en~nL M~, r* vi&o Iin allows
MinmM

r
“ kslqesmbedisplxyedtm tkwuksudmxla

much hi r mm dun wmtld b ~aiblc with a connntiosml
mwcuk camecdmt, i.e., EdwrneI. Also, NeWS nffosds she
Convenkncz damodem windmsy$’em. uvevi&tcUlbe
displayalinmwidowanywherem themn, while other
~ my Calmin alnvusdalsl ml m ptphks.

Key-ads: workstation, nupercomputer, video, window
$ysmm vislUliUdal

INTRODUCTION

Thsre has btq kn m hum in pwkling mmrchen with ~
-H for vwwing &w &rived h Im’ge.scale sckntiflc
computations. ~ skel volucm of dma emined by ttda ‘s
nuprc

T
r-n dcuunds a way of fcpmamwing it compact y;

FM * adudon. ~ ks m Visuxllxxlkxl
●xk they can xll be classifld k&ractive a xon -
~.

The xan.hmacdw 8
dmuhdon as a Mch J%~X:=!t ::2!:
Onctdmdofvk wing,whk hubemtumd bylqemkndfk
hmalladom fm years, II m proc&e a film or mlcroflchc a s
film mcmdcr. ?lds ususliy *I tk fmm ofs two-dmndatal

mpmwntdm of ti~ m Ilnlw difference nskt,
en xn animmed film snqtwnce Is praluced showin the

~ OdUdfXl da stfsdada. A* qnwoach m OL
VhdiXJdon Iu * TMDS [i] Sy51E~ *WW U lAWM&
u~ N-dad Mnwma’y. In TMDS wvml hundred
camllxad frassw bufien sendce over I S00 Iemote video

d#ay#occIed ~ro~ghou[ the Mtaatory. Grqhka]
~ al the supscanpszrs Md disolbuted

so a Mtl diqhy. U* m Codidms Mimatial mm M
hi@xs15hme.s/scan bsmchieve4 btmuetlyaserics ofmmic
ioqa is displayed TWX is dso umd f= conversmionxl
mosusmingand Suspensionof the ~ss of a simulation, bul
thi8isbyno~ cLmskkmdiIsCmUve,

Mm recent ~s m non-isnerwdve visualization involve
usin~ ~ computm graphics tcchnques to praiuce
Syntk.su rC9JMc Ages b * irnulmioil datx. Here
*IS d Uglstin&Sefkaamq W LnnspmeslcyCxn k applied
m mn&r b m ml Cxsuy prcdvablc fcmss. Methodx UXh ms
ray ~ ad Aiaity, which In themmlves amsum @c
mcatnm d ~ dam, an ~ hq-m of striking
Ml@. ~tkmtmlsme tidhutly bylktintisu
who _ the od~nd &la. [2] but Sk “service bURW”

- u dm +&I usd Hem exps in
{ F=’

hic &sign
usd usimaticm cam t with scientists M we didcs,
~atiti*ti*phmml=U[3].

Tk timdvc aph to vlmsdhdon usually represents a
~trum of intemctivity. In nerd h MI bving some
depce of C@ility m view muf -d h dsssuladat whik it is
bmg @nmcd. Onc cxtrem wcmsld & the abillty to
@alkdly inwupt tk

7
Utadossd view inwsmmdhc

msulnmTbakemeswwou &a M&*qmcompumr
dghtly coupled to - dedicated blgh-@orsnance diaplsy
symem.a Even then, tk ck~ of lntcncdvi ~ti~p$

?on the canpk~lty of tk almuladon & ng
f~. ddI is not s ~14f~tive -h m mmlizution.

Recendy, a MW clrnw of canputer has been umouti by
uvd amytankt.s (MM gmphics mpercomputen, they
hew mbtiqmct?l~ (AM9sst Uld QnMx class) com#Jdn#
power with tightiy coupled, h’gh.perfonnusce nphlcs

(#Jodisplqm k nnchllw9. howevvr, m in lk $1(M), price
range d q N h cust,-]uutifidtk in dnsmkm wkm umny
Ckndas squm VbUal&m Cq&bUky.



Gmpulin# Usb CM lx dimiburcd comdtims Wkfc the jab
csnbcd.mbnud.with~ wird0w5y3tcms like X-
whUloWMd News, apogYamrunniflgon a~mcan
aWoldtc di$playina W-idoWo4t the WXb!atiat[4]. BCstof
8U, * wwk.s~ti ~ tclalivcly im~siw, wgmimti
Cula.ffd toptiinqusntiry faallwhonccdfhcm.
Tbc wcrksticm ~h to visus.lizmicm u exphxcd in the
rcmildmafthc~

WORKATION-BASED SY~MS

Ob~ct Dau Apprsuh

Ck*pdyomcmx tk sped Hmiutkm by rurning to
gJa#Ul~qrFCCWad -th81c@iACantlycpccd
up gmpiH.1 ~nlmms. Wcrkmashl mufaclllrcrs prov-ilk
- u do third-prey budwarc supplkn, Rccmttly, Ramcr
Tahnok@esad T

%1’
S)mmm (now a Sublidi.ary d sun

Mboaymms) inucd Uca4mImthu pnxrlkmh, vc A
rmmg Ittsput m v-isudimkcm effcms, Rum Tcchno es

vdrcnthe Gx4cKm), akm’Llsa Lhuplugl into BUarKfMd Un
Microcystemt wmkstation. This bard impktmnts the

-J&y! ~ ill mkroOxk and Lhuspovi&sa

UK’
Phk4 c@41ky f= Ii’E ho,l WrWAdU1.

This-stiff kditTHlsbd dSLScankuntrrcmt a
~clqlter d mufmtld baally. Titus, an oh” an b
UU-ti jum by nansfmming it mbdred laying t LrIa WV
mkllladat. Depending at h
excelkm %ZH”$’J’*”~manh

WMk tk grsphks pcrfanwczLitdtdlkmaccekmm
ouump# mnvcntkmal wxkststim hudwsre, W m M whkh
dmJ csn reuh them is, In pncrd, sdll Iim.iwl Etkrret

‘Ldum~pw~mtymbapd)kmtiln~sd~ wkc

a rclatiwly wnsll mmm of 04jcc[ dsts is scnl from Ihc
supcrccmputcT and is c~pamkd laa.lly m prcdwc highqualily

inu~s. MirMd qlmmz a M.

Tkrcist *clAssdpb143m,lmwwf, wlwrcthisistwnsn
e~cially u8tful a *. These src typically simulations

$involving finite dI acm akulsti wkc ccmplex meshes
ucuscdto Mbclhc IpanJ.lss’pls Cdlhc

r
blcm, An

~ktisuch armshush4xnin F@c I. IS represents
aK instant in dmc in a aqIKIWC d My dmussnds of such
itrm~s. As L’hLprlbkm cdvcs, msmpddK Lmmhchqcs
fromonc citnesup toanmhcr. hchicnagc +SCSSCVC~
dbousud Au pinu ml kc.suw d Edwrmt IimitaLiats, 04w
allnotexgma 83Mhicvc q gccd gmphicldisplsy rams. llu
UClcsum M uc tm Wp krc bamJK them is no lad
d#dhrrkpxC ssingLkya.n wcfullyprfaln Ancxccptim
wtmldbc tkctscwlwccmlyk puuaftkim4getiar
chan~ in a riUK interval arc mnt to the worksmticm; he

J3==.?a:z
-Iu’asm WmtJ!dtitsin h
Chsngcskdly. nlisistlam
lmcndcmin~.

AnothcJ a-h 10 ramtc dsta visuaiixadm is to @orrn
Some . if nut all, of the graphics processin$ on Ihe
supcmcmpuscr and KM the ccmpkm rcpscnmmm m IIK
W* StSliWl u an inlagc, i.e., pim!i. But, if the icn.s c
-utkm u My, IQ24 x lf124 x 8. a mgsbyt d- must L
H[ h -h &lm diS@#y. ~us, lkc is N - d’vantsge to
this aph unku I UMSmissia srdkm ahcr tin Edwrm
isud F40v&gs a3clxddala UBJmdsd0n palh, cmcdlathls
a much higkr bmdw-bdtbthsn ELiwrtmL.is k thrust of this
PP. ~~.timw&a**inti~ti*tt
unhsdkths[dam ~s(kvicebutrxiwr~of~kmux,a
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wcwkssmiotsscreen Pxrxllxx Crxphics, Lnc., makes such a
&rdrddi di irisc m NTSO * signxl in A h. i.e.,

+lc sciem@c vhalizan-on workbench, the
subject of this pxpcr, makes nsc of the Pcmllcx board
capabilities. in conjunction with an drcady-devclo d

~ ~U~-~~h~n~~i*~~:
sssprcan utcr frczm buffer system end the NcWS wi

*W. . .
~:ddu pxt-bxd qqxouh, busut @cc.

Image quxliry is bott by NTSC cncahn of a v-idea sigzssl.
Ttsua, awisting ioxsgcHtyfa ban! widLb. OnrhcosJlcr
Udtcuws cesiaugcsssf xstmskycus Lwp’+dby

-~=1~-~~vil--~~
d’sAnbmgc qssAury. TRcrci.a xlw3dM5cdv8nw Ksbcgxi.s=d

-r
ssissg ~phica dst.s cm a su~rcotn user--he

c!’flcxib” “ry to ex~nt wids mcw visudlxmias gorkhms,
rcdu ~ 5dytiIlY as rcruk’dng ~cxis -d by k

~ORK WINDOW SYSfEMS 4ND NcWS

A key elamru of the scundjlc visdizarion twkbmch is a
waksution window :yswm IbaI pcrmisj distribution of
-tins tCSkSin a twtwak envircmssmh in shis cxsc sun
kywesxu’ NcWS. Tbc mym NcWS, tivcd *
Nerwcmk-extm-tsible Widow Symm, sssggcssxk mtwork
~ntcrion of dsis window system- As sub, ii C.IIOWSshc
~c=~~~ ~ _ns ~~1
m & effectively uA. NcWS msu a a mwhinc wids - m
mac bil-mcppd displays. II xu u a window server,
snc.naging in~ ad cusptu as h.t km ~. A

r
canal

--celled cl.icnts-md mcsscgcs cmssin
A

ews to

&
y. Tllc Clknu my sea” Cny+m

astlwrlmwcmLScmcr- Bedwi.subv syswsaszc oftcncalkd
dismibud whbw syl~, kXU* She ~ Cd iLS ClkMS
mxy~disszihrmd owrdwrmwwk. lWsQisrmIun@u
m NcWS. II sppcxrs in Andrew [5]. I s

r
m developed at

Cmncgie-McUtm Univcnky, xnd ti X- U*W Sysmm [6]
fslnnm. 13gs.src2&@csslhis ruswcrkdmxtiom Wkt.lw
NcWS ~, sunning m a ~lmitm, ~ mm C]tilS

Ml@ al* mti.
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Figure 2.

~wd the kcy fcxturcs d NcWS is the used t pm-rig

$
fa axnmunicslkn ktvmcn SJuscmcr d us cliems.

lnsu of sending messages consisting of ccmmnnds xnd

=&: ‘“% ~~_c:~”b~?e~%%+ti&%
[7], which was “aiginally &vclcqmd M a Ixngutgc to drive
primers. Sun has extcti PosTSCRIm m incluck feuuzts
necessary for operation in an interactive workstation
UI~L _fkSC fCMIMCJ xrc dctihd ti &ld ChCWhCm

[13]. IlismllOnO& krcth.sl thlcpRmlwc of PW&RJPT

l%
vtil M extremely po=mrful window syslrrn exlension

ry. -g ii pmbk m mpidly &vclop new sods.

THE SCIENTtPIC VEWALUATION WORKBENCH

-fhC 1~ of the scientific visuxlizstion wcmkbcnch is
ckpicazf in Epz 3.

‘h?”’ ‘h -’”h ‘i’‘MM ‘n’’”but bne y, It compnscs a Sun Mmosystems 3/160C

~Y
widl a Pmrallu 12KI %s Vmphics

Proczs=, tqhig -raohstkm cola rzmnitm, a by Research,
k., mpcmlpsm Uippd with 1 S&d-slw Sux’sgcDcvia

7(SSD), xda512hx5 2vx8bi@ixcl bxmhsffamtdwdso
h Clay by a 48-MbillI *I. Ccmsmmbdm Imwczn the
Sunmidwcl’x Uvicmanctuainglmm

J r
01. l-he

by sucu dtc NICOS 3.0 (S stem V-bucd
special Rallc4 vcmiossofdw ?LWS 1.1 ~ s~imdm:
m h Ssm. A NcWS Cbl

~xkmd~ .7X’%L%?XRIE$
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pl.YcWa xc nsnning WdmnaWly.
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